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T (24, 3640 48 h ) 4ER T A549 Zaft, CCK—8 ZAbinl 4m fe 36 78, B AEAE A Bh 1A A4E 4 U5 4 S ey T FReT ), 4
Kok RAE R B Z MW E £ R, FUR 2 IAGE N 20 0 = BB B9 7 , Western blotting # AKT. p—AKT & &
FOEH I, R 5B, Cele 7 Pem 41 2R EARBMIPH) A549 2006938 78 24K Cele 24( 5 pmol/L)
LS mabEs, £FAETFENL (P>0.05), CeleIC, 14H 30.51 wmol/L, Pem IC, 1A% 1.33 pmol/L ; 53
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Effect of Celecoxib combined with Pemetrexed on proliferation,
apoptosis and PI3K/AKT signaling pathway-related proteins in
human lung adenocarcinoma A549 cells
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Abstract: Objective To investigate the therapeutic effect of Celecoxib (Cele) and Pemetrexed (Pem) on
human lung adenocarcinoma A549 cell line and possible mechanism. Methods A549 cells were treated with
different concentrations of Celecoxib) or Pemetrexed for 48 h. Half concentration (IC,,) was determined. A549 cells
were treated with Celecoxib or Pemetrexed for 24 h, 36 h and 48 h to determine optimal concentration to inhibit the
growth of cancer cells. Further cancer cells were treated with Celecoxib or Pemetrexed under optimal concentration

and time of duration. Cell proliferation were identified by CCK-8 assay. Cell apoptosis and cycle distribution were
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determined by Flow Cytometry. Western blot was performed to detect the expression of AKT and p-AKT protein.

Kim's method was applied for determination of crosstalk between the two drugs. Results Compared with the

control group, proliferation of AS49 cells was inhibited by Celecoxib or Pemetrexed in a concentration-dependent

manner (P < 0.05). IC,, of Celecoxib and Pemetrexed was 30.51 umol/L and 30.51 pmol/L, respectively.

Compared with the control group, Celecoxib and Pemetrexed showed inhibition of cellular proliferation of A549

cells in time-dependent manner (P < 0.05), and the optimal intervention time was 48 h. Celecoxib and Pemetrexed

could synergistically inhibited proliferation of A549 cells. Compared with the other groups, Apoptotic rate and GO/

G1 phase cell ratio were increased while the p-AKT was down-regulated significantly in treatment of Celecoxib

and Pemetrexed when compared with those in control group, Cele group or Pem group (P < 0.05). Conclusions

Celecoxib combined with Pemetrexed inhibits the proliferation while promotes the apoptosis of A549 cells, which

may be related to the induction of cell GO/G1 phase arrest and inhibition of PI3K/Akt signaling pathway.

Keywords: lung neoplasms; a549/cell; Celecoxib/prescription drug; Pemetrexed/prescription drug; PI3K/

AKT/ signal conduction

PRI A A i -2 ( Cyclooxygenase—2, COX-2) I
7 ZERE AR (Celecoxib, Cele ) BAPLR . M,
FEfEH . TR IR, Cele XPALFEME " 72
1 Z RGO T T, (E AL
RICEMH . K53EHhZE ( Pemetrexed, Pem ) JE—Fh 24l
FPU RIS T 254 , wetters F T HEBEE/ N i)
—2R3a97 . WERBEEILEE -3 JAH( phosphatidylinositol
—3—kinase, PI3K ) FjGR—2E A, mE H M
B (protein kinase, B ) & PI3K =Sl A O S
PI3K/AKT il %) IZAF7E EAZ A R, SAfIcE R,
B AT A G Y ARSI AE T Cele, Pem
LGRS T2 5 N\l A549 A3t F, whs
Cele 5 Pem HEA X 40 MR 5E . JAT-As2m, JF
WIEARD AT ERYVEHIBLE], LIS A i AR i des £y 7§
PESCEGARE o

1 MRS

FERXFI R

A549 Atk (VU BERFRE OSSR E ), Cele
( LUgBTRL T A LB B A BR A F] ), Pem (35
Selleck A= YFHEFA FRAF] ), CCK-8 K&, 40
LR T R R A R R (R s R
FE/\7] ), HyClone M B % RPMI 1640 35355 (Jbage
BROCH R AW H A FRAF] ), BCA BB
e R e CRIUBT I AS A W He R A BR AT ), bt
N AKT —#1 K p-AKT —H1 ( EH CST A H ), NS
GAPDH Fifk ( ¥[E Abcam A#] ), IWES R _PL (5
4E Aspen 2] ), WiaN4RAEAY ( SEE BD AR ).

1.2 HARFE

121 @ g .

1.1

BERRAAER B AS49 Atk

T RPMI 1640 £ 53 (& 10% 41 ) o, BT
5% & Akl CO,. 37°C . THIRIEFRARN , MR ERK %
85% I 1 0.25% JBEBEHH AL

122  CCK—8 ikAM R B R T 4m ML 2038 74 4 ) F fm
KEE (OD) 15 ¥ A549 MR T 96 FLIL, 16F
24 h,iMA Cele(0.5.10,20,40 % 80 p.mol/L ).Pem( 0.0,
0.5. 1.0, 2.0, 4.0 }% 8.0 wmol/L.) J5 4k 55 3% 48 h,
CCK-8 45 OD A, FFitEfmfhksE (1¢,) AT
JEBES R N2 v B

123  CCK-8 ik & i e g shidphl & H
AS49 20 EEFP T 06 FLAR, 43 T RRAL (n A KE 3%
W) FSEHZH, SEHZH R Cele 2H (A IC,, MREE
B Cele ). Pem 2 ( IMA IC,, #¢JE HJ Pem ). Cele+Pem
(A IC, WY Cele Al Pem ), R4 5 L.
37C 5% CO, 534t h 4y MIkE 35 24, 36 148 h U,
JA CCK-8 X5, WEE 4 ho FEHRGIN & 450 nm P
AbHY OD {8, THEIEFHANHIZ ., G HIHSLE, 48 h
HETEAM IO FReAE: , FEHAE R R 225 W S5 50 T Tt ]
124 AXzmasuhn mia = % A549 s
T 6 Uik, Zrdiln] 1.2.3 %5, =IRBEE 48 h, WAL
L ;5 A 300 w1 Binding Buffer Z:7Z400 ; A 5 wl
Annexin V-FITC, jR%), #t#F 10 min, A
5 wlPL, 4], BGCHFE 5 min, AU,

125 AX@msUhn mie A o ¥ A549 40l
BERhT 6 fLAR, J04lF) 1.2.3, =SIEMFE 48 h, WL
fitl, PBS ¥k 3 WK, INATIR ) 70% LBE, 4°C R i .
AR AR, PBS Y% 3 UK, fIIA 500 1 RNase/Pl 58
A, RS 20 min, EHLKEI .

1.2.6  Western blotting ¥ AKT. p—AKT & & K-F
B A549 YRR T 96 FLISFRM, 4r4dlF 1.2.3, =il
S 48 h, RIS AR S PR CE R 1 . BCA kG
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W FREE, HlEbrEmsk, RS HBEMRE . B
WEHLTK, BB, 5% Wifg4-W5Eti], AKT & p—AKT —
PU 4°CiI’, TBST VEIR, =40, YRR, ECL &JtH
B, .
1.3 SHit=FH*E

s TR F SPSS 17.0 Geit 8t EgeRk L
B = bR (xxs) Fon, ZA1A R N
ST TT 22500, PR LR LSD—1 K656, J7 255%
PERI R FH Levene 22, P <0.05 HESHGH%2 L.
S RIETFM BRI E X R, HHREARX Q=
EA+B/ (EA+EB-EA x EB ). &5 J:#32 « 45 Q fH <1,
P2y Z R 3EHT 5 Q i =1, PG IAfEAANN 5 Q
8 >1, 25 Z A B PR BT SEge st PR AT 3 1Kk,

&R

2.1  A[EIRE Cele #1 Pem B 253t A549 ZAfaiL
SEEIHIHIE AR 1IC,,

WeE R 5. 10, 20, 40 £ 80 p mol/L Cele T Fifl
A FEAN R 554 (17.300 + 3.988 ) % ( 39.504 +
1.656) %. (47.236+1.895) %, (51.662 +5.387) % I
(63379 £1.986) %, 2=SAGIT#E L (F=133.341,
P=0.000), BEE LA EEYGIN, £ 40 IGFE ] 58
Wi ETE, {BARHEE Cele (5 wmol/L) $HilfEH 5%} IR
HESIG X (P>0.05);#EHN 0.5, 1.0, 2.0,
4.0 %% 8.0 pmol/L Pem T £H 21 it A KA 35051 Ay
(28.976 +3.483 ) % . (46.072+1.249) % . (60.735 +
2.892) % .(70.359 + 3.886 ) % # (79.545 +2.531) %,
ZRAGGH R X (F=230.315, P=0.000), & 254
WRBESEIN, A LA MG G AR T SRR AR A
Cele IC,, fH 4 30.51 wmol/L, Pem ICy, {E°M 1.33 pmol/L,
LK 1,
2.2 Cele Bt& Pem Xt A549 4RI sEAIINEIE R

1C,, VRSN, 500 S5X) IRAI/E T AS549
4} 24 . 36 F1 48 h Xf A549 2 i 14 5 40 ) AF D L
B, RHEG MR T 200, 4558 OKRR
BF ] 2 A A B A A A 22 5% (F =1 107.544, P =
0.000 ); QP AL A LA G FE I I 347 22 57 (F =149.865,
P =0.000 ) ; QML IEFEAM G AL EHA 2R (F =
2291.635, P=0.000), W% 1.
2.3 & KEEN Cele k& Pem XF A549 4 faig
SR HI1E A

Cele IE4 Pem 5 A549 L1555 48 h, Q {4 1.001,

2

%29 %
1)
90
50 1)2)
70 1 1)2) 1)
60 1)3)
1)2) _~1)3
s 50 )3)
% 40 1 1)2)
= 30
20 3) + Cele 2
10 4 —w Pem 2
0 5 10 20 40 80 Cele
0 0.5 1.0 2.0 4.0 8.0 Pem

WeRE / ( wmol/L)
1) 50 pmol/L EEE, P<0.05; 2) 5 Cele 80 wmol/L 4 H#¢,
P<0.05; 3) 5 Pem 8.0 pmol/L ZH L%, P <0.05
1 AERE Cele #1 Pem {EFF A549 4Aff
48 h By FE D I 2R b 4

(xxs)

AT 1, P Cele 5 Pem BEG T HURSMNEIE A549
A5
2.4 Cele Bt& Pem Xt A549 ZHAET-HIR M

YEFHT AS549 408 48 h 2544 T, XFHRZH . Cele 41 .
Pem 2H M. Cele+Pem 2H 28 Bl 8 1 2> 3 &y (2.900 =
0.900) %.(10.190 £ 1.778 ) % .( 11.813 +0.846 ) % #I
(24.630 £0.252) %, 22 RA G L (F=208.388,
P =0.000 ) ; LI ANIR TR S IR g, 25
Bt L (P <0.05), ¥WHEEFE; Cele+Pem 4
AIIHT- RS Cele 4. Pem 4 ILEE, ZHA G FE
X (P <0.05), Cele+Pem ZHARMPATZRIENN ; 1M Cele
HAMIPAT RS Pem A1 LLES, ZZRICGITHE L (P>
0.05 ),
2.5 &2H A549 RS frlE R

YT AS49 40 i 48 h 21 F, XFHR4L. Cele
2. Pem 2 K Cele+Pem 2 GO/G1 43 5] Fy (52.487 +
0.267) %. (65393 £0.368) %. (65577 +0.064) % #l
(75.143£0.778 ) %, ZRAGIFE X (F=1270915,
P=0.000) ; 5XFREAI LI, 2528020 GO/G1 2 s b
B, ZRAGIEE L (P <0.05) ; Cele+Pem 4
A GO/G1 4HMI LA Cele 2H . Pem ZHILER, 2254
FitFEE Y (P<0.05), Cele+Pem ZH37N 5 T Cele 4H
GO/G1 AL LL 15 Pem 4H FL3E , 252 R TG4 (P >
0.05). UL 2,
2.6 Cele+Pem 3t A549 ZHAfE AKT. p-AKT EH
FRIEHIF N

Y F T AS40 20 i 48 h 214 F, XFHR4L. Cele
2. Pem 4 % Cele+Pem 2H p—AKT/GAPDH {H 43 5l 1
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#&1 Cele. Pem RGBS AARER EKZME T3 A549 AAILHEMFM  (xxs)

24h 36 h 48h
215
oD fH M= 1% oD {f IR 1% oD {f I /%
X R ZH 0.994 + 0.013 - 1.038 +0.039 - 1.158 £ 0.047 -
Cele 21 0.816 + 0.004 18.311 +0.431" 0.701 +0.010 32314 +1.011"77 0.581 + 0.048 49743 + 4.186" "
Pem £ 0.805 + 0.007 19.510 + 0.678" 0.665 + 0.015 35513 + 1.474"% 0.588 +0.023 49.192 +1.778"7
Cele+Pem 4H 0.724 £0.005  26.755+0.554" " 0.443+0.018  57.098 £ 1.785" "7  0320+0.037  72370+£3.232" V"7
1) S5XMBAE, P<0.05;2) 5 Pem A, P<0.05;3) 5 Pem ZH VAL, P<0.05;4) 5 Cele HE, P<0.05;5) 524 h LL#L,
P <0.05

(0.544 +0.033 ), (0.267 £0.042), (0.157 £0.014) F1
(0.063£0.021), 4 A LE, ZRAGITFENL (F=
148.409, P =0.000); Xf M 41, Cele 41, Pem 41 K
Cele+Pem 21 AKT/GAPDH {8 43 51} (0.684 +0.054 ),
(0.656 +0.025 ), (0.673 +0.021) F1 (0.648 +0.011),
4 e, ZRIGITFEE L (F=0.748, P=0.553);

E I Dip G1
S W Dip G2
o = &% Dips
s ] Diploid: 100.00 %
= (S Dip G1: 52.61 % at 47.83
= ] Dip G2: 15.11 % at 91.83
g g ] Dip S: 3228 % G2/G1:1.92
*® A %CV: 4.39
[
(=]
<
0 20 40 60 80 100 120
Channels ( PE-A )
X HR 2
1 I Dip G1
S I Dip G2
© o % DipS
S ] Diploid: 100.00 %
:Eé = Dip G1: 52.61 % at 47.83
= Dip G2: 15.11 % at 91.83
= [
g 2 4 Dip S: 3228 % G2/G1:1.92
%CV: 4.39
(]
(=]
<

0 20 40 60 80 100 120

Channels ( PE-A )
Pem 20

X IR IS, p—AKT/GAPDH fH7E Cele 2. Pem 2H
J Cele+Pem 413 F 1 (P <0.05), H Pem 4 p-AKT/
GAPDH {HAK T Cele £H( P <0.05 ), Cele+Pem 41 p—AKT/
GAPDH 185 Cele 41 Pem ZH 1L#, 2SS
B (P<0.05). WK 3 ~ 5,

3 I Do G1
2 I Dip G2
o % Dips
s
x S Diploid: 100.00 %
;_g Dip G1: 52.61 % at 47.83
F o Dip G2: 15.11 % at 91.83
2 Dip S: 3228 % G2/G1:1.92
%CV: 4.39
(]
(=)
<
0 20 40 60 80 100 120
Channels ( PE-A )
Cele 2H
= I Dip G1
© & M 0ip G2
] i Dips
g8
g 1
S 4
o 1 Diploid: 100.00 %
% g Dip G1: 75.06 % at 49.07
S Dip G2: 12.51 % at 95.95
] DipS: 1242 % G2/G1:1.92
g %CV: 3.76

0 20 40 60 80 100 120

Channels ( PE-A )
Cele+Pem 21

B2 &4 A549 WEaEERSHER
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1: XHBZH; 2. Cele ZH; 3: Pem 4; 4: Cele+Pem ZH

B 3 A549 dHAtiFh p-AKT & AKT ZEAKFRIL

0.700 -
0.600{ 1)2)3) B - AKT/GAPDH

i 0500 -

S|
0.400 -

fé 2)3)4)

ZE 0300 -

o

BE 0.200 - 1)3)4)
0.100 . . 1)2)4)
0.000 : . , i_,

X REA Cele £ Pem 24  Cele+Pem 21

1) 5 Cele HI#E, P<0.05; 2) 5 Pem 4HEE, P <0.05; 3)
5 Cele+Pem ZHIUH, P<0.05; 4) 53R LEL, P <0.05

B 4 A549 {Afarh p-AKT EEHIFRIZE  (xzs)

0.800 M AKT/GAPDH

1l

i 0.600
X B4

0500
0.400
0.300
0.200
0.100

0.000

HEHAEX R

Cele 2 Pem 2 Cele+Pem 41

5 A549 Btifh AKT ZEAMRIE  (x+s)

3 iTit

YEFE COX=2 HiHIF] Cele, HATPIR . fil,
FVER ., AR KRBT LI, Cele XHLHE Ml TE N
1) 22 Bl g S R B U s M Y, AT RE AL
il Sy BEL VST 200 L ) RO A0 R, o0 ) 200 4 B % i A A=
B, VAR T I 0 R SRS A
Fo KIM %5 " BF5E R IR, Cele BEMS fil 2 P4 I I 137 38,
WS NAE/NH Bt 4 ML ZR A549 il HA460 iR T,

ZHANG %5 """ 3 51| F Cele i1 XIAP-shRNA P gih 5 15
BAEMIT AS49 4HM, J IR45 S0 2H 3G 5 AR R BN
TR, AT FIF, CATSE ™ HRE, 24 Cele /E
TRIMNIEE B9 A549, GO/G1 140 Mt i 41.29% 14 =
60.5%, MIMINHA Cele BEIEIH T GO/GL WFHr, 520
NI, AE H1299 40 bk -t 45 S AR 25
SRR IA, ALEAIRRY], B EE Cele (10,
20. 40 S 80 pmol/L) AT AS49 £ Jfd 1 14 5 Al v
F1 BRI Cele( 5w mol/L IR ] 5 % B ZH oAz,
ZERIGI B L NG IRA AL, Cele BEAEHY
T A549 4 GO/G1 3 LBl

LR HRE ", Cele BEA L7 AT L B 2%
3 I 3 NSCLC I8 97 B BIAR T ROR . AR08 38 i
fii ] Cele. Pem HLZG A A H TIASME F5 19 A549
Y, iR s, S5XTIALEL, Cele, Pem HJE ¥k
JE AR PR 1 AS49 4 i3 A, FLTE 1C,, ¥R 45 1
T, Cele. Pem % — 7 B [A] 4 i P4 #11 il A549 41 iy
W5, Cele+Pem ZH #1 H £F H] e ok 5 4 55 40 2H A549
20 B 8 TR S GO/GL B A L B 451 221 A AN ) R EE T
o WU SE" 08T Pem S5/EF T AS49 il 24 J2 48 h
S AN TSI A3 ARG 50, % TR H 5 790 o e ) A 5
T GLWIBHRY, HAEHGE ", A PCO 4R i 2
T Pem M AR JEK SR G1 BHIE, ASCHS,
BEZRM., £REER Cele oA Pem /T A549
48 h, QN 1.001, UEHHMHEAXT A549 4N 5
IHERIMIMVER, Cele fEHE5E Pem HMYRIRY

BN 2 AR PIBK/AKT 15 558 1%, R
A AKT A N2 PIBK LR+, 2540
MO BE5E . AR, PI3K ABAZIE T AKT
) G RS L N (S R e Y L S R S v
i3 B 1 D1-CDK4-Rb 40 R, M52
ARG ", AN, p—AKT BEME Bel-2( HLoAT-HEE)
RGBSk , NI 25T TAEH . PEdikiE,
Cele AT 5 G PC=3 4tk p-AKT BYE A,
M SFAMA T " 5 e/ Nl v, ST &
PUHCT AT LR HE AS49 ZHMrh p-AKT Rk, 54
YIRAAAALL, JEIBEE)E +Cele BEATHUTH p—AKT ik
KA, TR JEIs B SR BR A Cele AT filid o #0
PI3K/AKT 15538 B34 38 0T i B R 2O ™ DLk
WFFEHER AKT A g Cele MVE M 52—, ASCEs
ZERR R, S IRA LS, Cele+Pem #H p—AKT =
FIZRIA T RE, T AKT 8RR 22 R gt
B, R AKT/p-AKT ZFB53 25T Cele 5 Pem
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2%, S SESR ARG R 5 it ZE Xt AR AS49 AHIMIARINAY . T & PIBK/AKT 15 53 e AH 56 58 A 52 i

ERA PR I

AWFFERI, Cele TTHE5E Pem HIHHI AR AS49
YMMIGTE . J5 AR T VR, HBLHI AT e S U5 4
FA31 GO/G1 IRHAE , $] PISK/AKT il B AHC 8 1 AKT
TEMADG, A N FHA B IRYT NSCLC 1A 30K
W, AL T 25 A P S 6 A S R IR0 R4 T 56 TIE

2 % X #k:
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